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Abstract
This pilot study was conducted to test the effectiveness of Blankenheim Services’ Meta-Posture™ Program for keeping 
construction workers safe. The Meta-Posture™ Program is a proprietary set of whole-body postures meant to promote strength 
and flexibility as well as joint and nerve health. This program was crafted to decrease the time needed for an exercise routine 
compared to typical stretch programs. Additionally, modified postures specified by symptoms have been pre-determined as a 
rehabilitation tool. The study consisted of a tested and control group with a total of 21 participants. All of the participants were 
asked to complete an assessment which included a series of surveys and two functional tests. Two postures were then taught each 
day over a series of four days to the tested group. Following the completion of the Meta-Posture™ Program, all participants were 
asked to retake the preliminary assessment. A follow-up survey was distributed three weeks later. It was hypothesized that the 
tested participants would improve their lifting mechanics and productivity, report a greater sense of well-being, and increase their 
perceived safety within the working environment. The results showed that 78% of the tested subjects improved their lifting 
mechanics. Results also indicate the tested participants raised productivity in completing a floor level light assembly simulation 
task by 7.7%. Survey responses suggested that tested participants reported decreased discomfort and feeling more energized. 
Other evidence regarding the Meta-Posture™ Program affecting perceptions of safety and affinity toward their employer was not 
substantial. Desired future research includes testing the Meta-Posture™ Program in a more controlled study and creating an 
objective scoring system for lifting mechanics.
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1. Introduction
One of the most challenging issues facing the construction and field service industries today is the inconsistency 
of job tasks coupled with a constantly changing work environment. Unlike traditional manufacturing environments 
that have robust processes, consistencies and routines built into them, the “non-routine” tasks and diverse 
environments in these industries present a challenge to promoting safety in the workplace.  One of the biggest 
obstacles this challenge presents is limited availability of comprehensive and standardized training that is relevant 
and truly engages the employee, particularly in area of ergonomics and musculoskeletal injuries. While traditional 
training is offered, effective and engaging content and the time to deliver it can be added challenges.  This,
compounded by the transient nature of the industry’s workforce, remote project locations, and constantly changing 
work environments helps to explain the injuries sustained by nearly four in every one hundred employees in the 
construction industry [1,2].
Stretch programs have been developed as a tool to relieve the injury rate in the construction industry. These 
programs have been rising in popularity as an administrative control to decrease ergonomic risk [3,4]. The main 
focus of typical stretch programs is to promote flexibility as a means to reduce risk of injury [3,5]. The duration of 
time spent on stretch programs daily can greatly vary as demonstrated by Choi and Rajendran (2014). Researchers 
explained construction workers varied between 2 to 60 minutes of stretching involvement per day with a mean of 
10.5 minutes. Several studies have been completed which highlight the benefits of stretch programs in workplaces 
including increased productivity, decreased stress, and fewer physical symptoms [6,7,8,9]. Additionally, researchers 
found that construction workers had the perception that the stretch program “increased alertness and focus, 
communication, team building, improved flexibility, and safety planning” [3].
Researchers of this study willinvestigate Blankenheim Services’ Meta-Posture™ Program as an administrative 
technique to be used in the construction industry. The Meta-Posture™ Program is a series of full-body postures 
developed to prepare the construction workers for a wide variety of physical tasks associated with their jobs. Each 
posture includes features that strengthen the antagonist and accessory muscles, lengthen the agonists and foster 
proper joint and nerve health. This program is unique compared to typical stretch programs because of the full-body 
features and components that go beyond flexibility. Additionally, the Meta-Posture™ Program is centered on the 
mission to provide full-body benefits within a brief period of time required of construction workers, one to two 
minutes per day.This program is taught over an extended period of time to increase the learning retention of the 
workers[10]. More specifically, this program is intended to be taught over United Academy’s E-Learning 
technology to reach a broad audience of construction workers. It is recommended that two postures are taught per
week over a month period to give the construction workers adequate time to learn the eight postures with optimal 
safety and efficacy. 
Research is necessary to determine the ability of the Meta-Posture™ Program to make construction workers feel 
better, similar to other stretch programs. Moreover, researchers will expand upon previous studies by discussing 
whether or not the Meta-Posture™ Program has the capability of improving workers’ lifting mechanics and
productivityin awkward positions.Results will be considered promising if the workers are able and willing to 
perform the program, feel the benefits of the program, and demonstrate improvement through objective measures. 
Successful results will provide a solution to supporting a healthier and more productive workforce in the 
construction industry. Furthermore, the concise nature of these postures can serve as an alternative to other stretch 
programs,diminishing the time costs associated with maintaining an exercise program.
2. Methods
2.1. Participants
This study included 11 participants in the tested group and 10 in the control group. The participants are 
employees of the construction rental company, United Rentals, with an average age of 41. The participants had a 
variety of job titles including mechanic, manager, and driver. The researchers applied a matched subject design 
study by matching pairs of participants according to their job titles across the two groups. 
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2.2. Procedure
All 21 participants were told involvement of the study was voluntary and signed an informed consent for 
participation. It was explained to participants that Blankenheim Services was testing a few measurement systems to 
find a normal range of responses. They were not aware there was a secondary group being tested or the exact goals 
of the study to prevent a bias of results. All participants were then asked to complete an initial assessment including 
functional tests and survey questions. To start, survey questions were used to gauge how they felt, their perspective 
of their employer, and their perception of safety on a 10-point Likert scale. Demographic information was also 
collected. They were then asked to complete a lifting task of 25 pounds which would be used to evaluate their lifting 
mechanics. The participants were instructed to move with smooth motions and keep the weight close to their body.  
This task was filmed to be later assessed by a professional ergonomist at Blankenheim Services. Additionally, they 
were asked to complete a nine-hole peg test for three minutes on the floor as a light assembly simulation task. The 
participants were told that they were able to take breaks and reposition themselves as much as they liked. The goal 
of this measurement tool was to determine their productivity to function in an awkward position. A short survey was 
provided to the participants after each functional task to ask how they felt and their perceptions of safety during the 
task. 
Following the assessment, the tested group learned the Meta-Posture™ Program over a four day period. The 
experimenter taught two postures per day inperson. The first of the four days also included theory information of the 
Meta-Posture™ Program and four key principles to remember while performing the postures to ensure safe and 
effective movements. 
Once the tested group learned the eight postures, all participants completed a secondary assessment, similar to the 
first. Three weeks following the end of the Meta-Posture™ Program, all participants were asked to complete a 
follow-up survey similar to that of the first two assessments. Following the study, the researcher informed the 
participants of the research details and why they werenot provided the specific objectives of the study at the outset. 
Participants were told what researchers expected to find as well as receiving contact information if they had any 
other questions. 
2.3. Evaluation
The survey responses were evaluated by determining the group averages for each response. Then a percent 
change was determined for each question between the preliminary, secondary, and follow-up assessments.  
To evaluate the lifting task, the ergonomist watched the video footage to compare each person’s preliminary and 
secondary assessments. This ergonomist was blind to which video was before and which was after the Meta-
Posture™ Program. He was also not aware of which participants experienced the Meta-Posture™ Program and 
which were in the control group.Each participant was compared to himself/herself to determine whether he/she
improved, worsened, or stayed the same between the two assessments. The following criteria was used to make this 
evaluation:
x Pain behaviors including facial grimacing
x Leg, hip, and low back flexibility while picking up the object from the floor
x Control of the object
x Shoulder girdle mechanics while placing the object on the shelf
x Demonstrated problem solving and strategy techniques
The floor level light assembly simulation taskwas assessed by counting the number of times the participant 
completed the nine-hole peg test in the three minute period. A percent change of the group averages between the two 
assessments was found. 
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a.    b.  
Fig. 1. (a) Percent of participants who improved lifting mechanic technique; (b) Percent increase of nine-hole test completions.
3. Results
It must be noted that two participants of the tested group were not included in these results. One no longer wanted 
to continue due to health issues. The other was not included because he did not complete all four days of the Meta-
Posture™ training due to scheduling conflicts. A participant of the control group chose not to perform the functional 
tasks within the assessment due to health issues. All other participants were able to complete the Meta-Posture™ 
Program in full. No injuries were reported resulting from the postures. 
3.1. Lifting task
Through the evaluation, it was discovered that 78% of participants in the tested group showed improved lifting 
mechanics after completing the Meta-Posture™ Program. 22% of participants in the control group improved their
lifting mechanics during the second assessment. 
3.2. Floor level light assembly simulation task
Participants of the tested group increased productivity more than the control group in completing a floor level 
assembly simulation task. An average of 7.7% more completions of the nine-hole peg test was demonstrated by the 
tested group during the second assessment. Participants of the control group increased these completions by 3.5% on 
average. 
3.3. Survey responses
Experimenters asked 29 questions multiple times throughout the study. An overview of these questions is
discussed to provide a summary of results as follows:
The participants were asked throughout the study to indicate parts of their body that were in discomfort. They 
were provided a drawing of a body with numbered body parts. The instructions directed participants to, “please use 
the body chart to circle any areas where you are feeling discomfort.” The researcher coded this data by counting 
how many body parts were circled on the drawing. For the second assessment, both groups decreased their number 
of pain points. Only the tested group continued to show an improvement during the follow-up assessment, three 
weeks after the Meta-Posture™ Program. 
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Fig. 2. Percent decrease of pain points.
Evidence for other improvements the participants reported included perception of body posture, flexibility, and 
level of energy. These findings were observed over the three assessment periods compared to the control group. The 
percent change of these findings can be observed in the charts below. 
On average, participants rated the Meta-Posture™ Program 7.9 out of 10 to indicate their level of enjoyment. No 
one reported not wanting to continue the program. 50% of participants noted that they would “likely” or “definitely” 
continue practicing the postures.
A number of questions were asked to determine the participants’ perceived safety and affinity toward their 
employer. These questions included; “How much do you enjoy working at your company”, “How likely do you 
believe your company would support you with an injury?”, “To what degree can you impact your own safety at 
work?” and “How often can an injury be prevented?” Substantial results favoring the Meta-Posture™ Program were 
not found regarding this data.
Tested participants reported a decreased score for the questions; “How safe do you feel at your job?”, “To what 
degree do you have the tools and ability to be safe in your job?”, and “To what degree do you believe your company 
is concerned with your safety and wellbeing?”
a. b.
Fig. 3. (a) Change in perceived body posture; (b) Change in perceived flexibility.
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Fig. 4. Change in energy level of participants. 
4. Discussion
4.1. Implications
It was conjectured that the Meta-Posture™ Program would be considered successful if the workers were able and 
willing to perform the program, felt the benefits of the program, and demonstrated improvements based on objective 
measurements.The results of this study were successful in the following ways: 
x Workers were willing and able to complete the Meta-Posture™ Program without being injured.
x They improved their lifting mechanics after learning the Meta-Posture™ Program.
x Workers were more productive in an awkward position for a sustained period of time. 
x Fewer musculoskeletal complaints were reported after completion of the Meta-Posture™ Program.
While future research is needed to provide support to these findings, the initial results are promising and suggest 
the possibility of using this program to promote the health and safety of workers within the construction industry. 
The results of thefloor level light assembly simulation task indicate the improved productivity of workers at floor 
level. A common task of construction workers is performing tasks in awkward positions. If results of this study are 
validated, workers will be able to perform those tasks quicker and spend less time in awkward, high-risk positions.
Productivity is further improved because of the little time required of the Meta-Posture™ Program. Assuming the 
average construction worker uses 10.5 minutes a day to complete a stretch routine, workers who switch to Meta-
Posture™ Program can save 8.5 minutes per day on average [3].Representatives of a few Midwestern construction 
companies estimated that each employee costs the company 50 to 60 dollars per hour for total expenses. Prices can 
be as high as 80 dollars an hour in the more expensive areas of the country. With these figures, construction
companies have the potential to save between 1,770 and 2,832 dollars a year for each employee by changing 
exercise programs.
Beyond the scope of this research, the Meta-Posture™ Program also serves as an injury management technique. 
Each posture includes a series of modified postures that are created to target specific pain symptoms. This would 
allow for an efficient treatment approach to serve workers’ individual needs while emphasizing a quick return to the 
worksite.
Moving forward with the Meta-Posture™ Program to promote health, productivity, and body mechanics, it is 
essential for companies to understand the importance of an integrative health approach [11]. Even with positive 
results of the Meta-Posture™ Program, other safety and ergonomic measures need to take place. The Meta-
Posture™ Program is not a replacement for other ergonomic and safety tools.
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4.2. Limitations
The measurement system oflifting mechanics needs additional thought, specific to this paper as well as in 
general. Multiple factors including pain behaviors and control of the object are subjective to the assessor. Whole 
body range of motion and muscle recruitment patterns, specifically shoulder muscle girdles, are difficult to quantify 
within a workplace setting. 
Another limitation to this pilot study is related to the sample size and population of this study. The small nature 
of the study lends itself to bias toward the outlying responses, corrupting the reliability of the data. Moreover, the 
participants had a variety of careers within a construction-related company. Determining the effectiveness of this 
program for construction workers specifically is a demanding task because of the broad variety of construction 
positions. 
Other limitations were created through the survey method. These surveys were developed by Blankenheim 
Services and not piloted. The validity of the survey responses is questioned because there is not previous data 
supporting the accuracy of results. The data may have been less reliable if participants perceived the question 
incorrectly or did not read the survey fully. Some of the questions may have been too complex to gauge within the 
limited survey size. The results of this study are especially sensitive to these human errors as a result of the small 
sample size.
The results are further compromised because the tested and control groups were placed in different locations. 
This technique was implemented due to the small sizes of the locations and to prevent the participants from talking 
to the members of the other group. While this method was used to prevent the results from being biased from the 
participants’ knowledge, situational differences may have had significant impacts on the data. For instance an 
answer to the question, “How much do you enjoy working at your company”, may be influenced by differences in 
their work environments. 
Additionally, limitations are present because instructional modifications were made for the purpose of this study. 
It is Blankenheim Services’ opinion that optimal results of the Meta-Posture™ Program will be taught over a 
month-long period. This study was completed in one week due to time constraints. Modifications were also made by 
teaching the course inperson compared to using United Academy’s E-learning technology. 
4.3. Future research
Many opportunities for research are presented after analyzing the results of this study. Primarily, future research 
is needed to confirm or deny these initial findings in a more controlled setting; namely the results regarding lifting 
mechanics, productivity in awkward positions, and the workers’ perceptions. Some methods to reduce the 
limitations include creating a larger sample-size, using a standardized survey, and working with participants from 
the same location.
If further research supports the benefits of the Meta-Posture™ Program, Blankenheim Services would like to 
explore the possibility of using this program as a tool to identify workers who may be in need of fitness for duty 
medical consult. Research would be advantageous to determine if workers who self-identify as not being able to 
complete the Meta-Posture™ Program are unable to complete the physical tasks of their jobs. 
Other future research possibilities include the investigation of the following: 
x The development a better tool specific to rating lifting mechanics
x Tracking injuries and illnesses of participants using the Meta-Posture™ Program
x Further investigation on workers’ perception of their workplace and control of safety
x Determining the best way to present the Meta-Posture™ Program and other wellness programs to construction 
workers
x Tracking participants as they learn the Meta-Posture™ Program over a month while using E-Learning technology
x Determining the most effective length of time for teaching the Meta-Posture™ Program
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5. Conclusion
Research was implemented to investigate the effectiveness of the Meta-Posture™ Program in promoting worker 
safety, productivity and improved lifting mechanics in the construction industry. 21 participants from United Rentals 
were divided between a control and a tested group. All participants completed a survey and two functional tests to 
determine their responses before the Meta-Posture™ Program. The tested group was taught Blankenheim Services’ 
program in person over the course of four days. All participants completed an assessment for a second time. Three 
weeks after the Meta-Posture™ Program, all participants completed a follow-up survey. 
78% of participants involved in the Meta-Posture™ Program improved their lifting mechanics after learning the 
postures. Results of increased productivity are suggested due to the participants’ improvement on the floor level 
assembly simulation. Furthermore, participants in the tested group indicated a greater relief of body pain during the 
follow-up assessment compared to the control group. Other survey responses were favorable toward the Meta-
Posture™ Program inperceived improvement in participants’ level of energy, perception of bodyposture, and 
perceived flexibility.
Future research is desired to understand the impacts of the Meta-Posture™ Program in a more controlled study. 
Results may more accurately reflect reality through use of the United Academy’s E-Learning instructional 
technology. Limitations may be resolved through the use of standardized surveys and a larger sample-size. Other 
research concepts were discussed including the development of a more objective measurement tool for lifting and 
tracking injuries and illness in conjunction with participant practice of the Meta-Posture™ Program.
Pilot results of the Meta-Posture™ Program are promising in demonstrating its potential to impact workers’ 
health and safety while increasing the productivity within the construction industry through postures that are 
enjoyable to the workers.
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